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HNOACHUTEJIBHASA 3AIINCKA

IIporpamma mno ¢usuke ©Oa30BOro ypoBHS Ha YpOBHE cpenHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHWH W TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obpaszoBarenbHOll mporpammel, npeactaBieHHbix B ®I'OC COO, a takke ¢ yuéroMm (enepanbHOMA
paboueil mporpaMMbl BOCIIUTaHHUS M KOHLENLWHU MpernonaBaHus ydeOHoro mpenmera «Pusnuka» B
oOpa3oBaTeNbHBIX ~ OpraHM3aumsax  Poccmiickoii ~ @epmepauuy,  peasM3yOIUX  OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTPAMMBIL.

Copnepsxanne mporpaMmbl 1o (PU3MKE HANPaBIeHO HAa (HOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa odyqarommxcsi 10-11 knaccos mpu obyueHun ux gpusuke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IEATENIbHOCTHOrO noaxoaa. [lporpamma mo ¢usuke coorBercTByeT TpeboBanmsiM PI'OC
COO x miIaHupyeMBIM JINYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4YeHHs, a
TAKXXE€ YYUTBIBAET HEOOXOAMMOCTb PEATM3ALUN MEXIPEAMETHBIX CBs3eH (U3UKH C €CTeCTBEHHO-
HAYYHbIMH y4eOHBIMH TpeaMeTraMu. B Hel ompenessiroTcsi OCHOBHBIE IIENTU W3y4YeHHs! (PU3UKH Ha
ypOBHE cpemHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE pPE3YJbTaThl OCBOCHHMA Kypca (HHU3HUKH:
JUYHOCTHBIE, METaNpeAMETHbIE, TpenMeTHbIe (Ha 6a30BoM ypoBHe). [Iporpamma mo ¢usuKe BKIIOYAET:

* IUIAHUpyeMble pe3yJbTaThl OCBOGHHS Kypca (U3MKHM Ha Oa30BOM YpPOBHE, B TOM HHCIE

NPEAMETHBIEC PE3yJIbTAThI IO TOAaM O0YUESHHS,

* coxeprkaHue yueOHoro nmpeamera « PU3nukay Mo rogam o0ydeHHs.

®dum3nka kKak Hayka O Hambosiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAas B KauecTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCHUT CYLIECTBEHHBIH BKJIQJA B CHUCTEMY 3HAHHHA 00 OKpY’KaroIlleM Mupe.
[IxonpHBIH Kype PU3UKU — CUCTEMOOOPA3yIOIMUN Al €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
NOCKOJIbKY (pM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB M SIBJICHHH, H3YYaeMbIX XHMHEH,
Ouonorueii, pusudeckoii reorpadueli u actpoHomued. Mcnonp3oBaHHE M aKTUBHOE MPUMEHEHHE
¢usnyeckux 3HAHUI OmpenenseT XapakTep U pPasBUTHE Pa3HOOOpa3HBIX TEXHOJOrHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJNy4eHHMs HOBBIX MATEPHAJIOB C 3aJaHHBIMU
CBOWCTBAMH M Jpyrux. UM3yueHne (U3MKM BHOCUT OCHOBHOW BKJIax B (OPMHUpPOBAHHE
€CTeCTBEHHOHAYYHOH KapTHHBI MUpa 00y4aroImuxcs, B (OPMUPOBAHHE YMEHHUH MPUMEHATb HAYYHBIN
METOJ MTO3HAHMS IIPU BBITOJIHEHHH UMH yUeOHBIX UCCIIETOBAHH.

B ocHoBy kypca ¢usukm ans ypoBHsI cpemHero oOmero oOpa3oBaHUs MOJOXKEH Psii UAEH,
KOTOpPbIE MOJKHO PacCMaTPUBATh KaK MPUHIIMIIBI €r0 IIOCTPOCHHUSI.

Hoesn yenocmnocmu. B COOTBETCTBHM C HEH KypC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepuan M3 BCEX pa3fesioB (PU3MKH, BKIOYAET KaK BOIPOCHl KJIACCHYECKOW, TakK M
COBPEMEHHOM (PU3HKHL.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € Hell Mmarepwan Kypca (Qpu3uku oObeAMHEH BOKPYT
¢usnyeckux Teopuil. Bexymum B Kypce siBisercss popMUpOBaHUE MPENCTABICHUHA O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BEIIECTBE U TMOJIE.

Hoesn eymanumapuszayuu. E€ peanusaumst mNpeamnojaraeT HCIOJb30BAHHE T'yMaHHUTAPHOTO
NOTEeHIMa a PU3NIECKOH HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOINECTBA, & TAKKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJOTHYECKUMH MTPOOIEMaMH.

Hoesn npuxnaonoii nanpaenennocmu. Kypce ¢usmku npenmosaraer 3HaAKOMCTBO C IIHPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJOTHMYECKHUX MPHIOKEHIH U3YUE€HHBIX TEOPHH U 3aKOHOB.

Hoes  oxonoeusayuu  peamu3yercss TIOCPENCTBOM  BBENEHUS DJEMEHTOB  COAEpIKaHUS,
MOCBALIEHHBIX HKOJIOTHIECKUM MpobiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU
U TEXHOJIOTHH, a TaKke 00CyKaeHHs MPodIeM palliOHAIBHOTO IPHUPOIONOIb30BAHNUS U 3KOJIOTHUECKON
0e30MacHOCTH.



CrepKHEBBIMU 3JIEMEHTAMH Kypca (PU3UKH Ha yPOBHE CpeaHEro odmmero 00pa3oBaHUs SIBISIOTCS
¢dusnveckne Teopuu (GopMHUPOBAHUE MPEACTABICHUI O CTPYKTYpe MOCTPOEHUs PU3NIECKOH TEOPHH,
pormn (yHIAMEHTAJbHBIX 3aKOHOB W TPUHLMIIOB B COBPEMEHHBIX IPEICTABIEHHUSX O MPHPOIE,
rpaHIax MPUMEHUMOCTH TEOPHUH, ISl ONTMCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUH M IIPOIIECCOB).

CHCTEeMHO-IIESITETPHOCTHBI TOAXON B Kypce (PM3MKH peanu3yercs MPekIe BCEro 3a CUéT
OpTaHu3aLH KCIIEPUMEHTAIBHON AeATeNbHOCTH o0yuarommxcs. J{ist 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HCIOJB30BAHNUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB M JIAOOPAaTOPHBIX
padoT, KOTOpBIE B IpOrpaMme 1o Gpr3uKe 00BETUHEHBI B OOINUN CIIMCOK YUEHUYECKUX MPAKTHUECKUX
padot. BeieneHune B yka3aHHOM MepeyHe JJabOpaTOPHBIX paboT, MPOBOJUMBIX ISt KOHTPOJIS M OLICHKH,
OCYILIECTBIISIETCS YIaCTHUKAMH 00pa30BaTENBHOTO MPOLIECCa NCXOMAS U3 OCOOCHHOCTEH TIAaHUPOBAHUS
U ocHameHust kabuHera ¢usuku. [lpu 3ToM obecnieunBaeTcs OBNaAeHHE OOYHAOIUMUCS YMEHUSIMHU
NPOBOIUTH KOCBEHHbIE N3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEH (PH3UUECKUX BEIMYHH U IIOCTAHOBKY
OTIBITOB TIO POBEPKE MPEATIOKEHHBIX THITOTE3.

Bonpmoe BHUMaHUE yIeNseTCsl PELICHUIO PacuéTHBIX M KaueCTBEHHBIX 3amad. [Ipu stom s
PAacUYETHBIX 3a7ad MPHOPUTETOM SIBISIFOTCS 3aJa4M C $IBHO 3aJaHHON (PH3MYECKOW MOAETBIO,
MIO3BOJISTFOIINE TPUMEHSTh U3YUYE€HHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK U3 OHOTO pa3zesia Kypca, TakK u
UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISTFOTCS 3a1aHUS
Ha OOBsICHEHHE MPOTEKaHUsl (PU3UUECKUX SIBJICHUI U MPOLIECCOB B OKPYIKArOIIEH JKU3HH, Tpedyroimne
BbIOOpa (PHU3MUECKON MOJENHN AJIsl CUTYaLluH IIPAKTHKO-OPUEHTHPOBAHHOTO XaPaKTePa.

B coorserctBuu ¢ tpeboarmsimu @I'OC COO k maTepuaIbHO-TEXHHYECKOMY OOECTIeUeHUIO
yaeOHOro mporecca 0a30BbIii YpOBeHb Kypca (PU3MKH HA ypOBHE CpenHero olmero oOpa3oBaHUs
JOJDKEH M3YYaThCsl B YCJIOBHSIX MPEIMETHOro kabuHeTa (PU3MKH WM B YCJIOBHSX HHTEIPUPOBAHHOTO
KaOWHeTa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIa. B kabuHeTe Qusnku NOKHO ObITh HEOOXOIUMOE
nadopaTopHOoe 00OpPYIOBaHHE JUIA BBIMOJIHEHHS YKAa3aHHBIX B IPOrpamMme Mo (Ppr3uKe y4eHHUECKHX
NPaKTUYECKUX paboT U IEMOHCTPALIMOHHOE 000PYI0BaHNE.

JleMoHCTpanmoHHOE 000pyIoBaHNEe POPMHUPYETCS] B COOTBETCTBUU C PUHIIUTIOM MHUHUMAJIbHON
JIOCTaTOYHOCTH M O0ECIeYnBAaeT MOCTAHOBKY MEPEYUCIEHHBIX B MPOrpaMMe Mo (PU3HNKe KIFOUYEBBIX
OEMOHCTpPAUMiA Uil HWCCIENOBAaHMS M3YYaeMbIX SIBJICHHH M MPOLECCOB, OSMIUPUYECKUX |
(yHIaMEHTANbHBIX 3aKOHOB, HX TEXHHYECKIX TPUMEHEHUH.

JlabopatopHoe obopynoBaHHE Ui YUYEHHUYECKUX MPAKTUYECKHX paboT GopMmupyeTcs B BHIE
TEMATHYECKIX KOMIUIEKTOB U 00ECIIEYMBAETCS B PACUETE OTHOTO KOMITJIEKTA Ha IBYX OOyYaIOIIMXCSL.
TemaTuueckne KOMILIEKTHI JaOOpaTOPHOro 000PyIOBAHMS TOJLKHBI OBITH ITOCTPOEHBI HA KOMIUIEKCHOM
HCTIOJIB30BAHUH aHAJIOTOBBIX U U POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM
B BU/Ie U POBBIX JaOOpaTOpHIA.

OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKU B 001eM 00pa30BaHUH SIBIFOTCS:

* (¢opMupoBaHHE MHTEpECa U CTPEMJICHHs OOYHYAIOIIMXCS K HAYYHOMY HM3YYEHHIO TPHUPOJBI,
Pa3BUTHE UX WHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

* pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOone TO3HaHusA Hu  (HOpMHUpPOBaHHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHHSI K OKPY KAIOLINM SIBJICHHSM,

* (¢opMupOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yJbTaTa M3YYEHUS OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (PHU3HKH,

* (¢opMupoBaHHEe YMEHUH OOBSICHATH SIBJICHUS C HCIOJNb30BAaHHEM (PU3MYECKUX 3HAHUN |
HAYYHBIX JI0KA3aTEJbCTB,

* (¢dopMupoBaHHE NPEACTABICHUN O PONU (PU3MKH AN PA3BUTHA APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHUH.



JlocTiskeHne 3THX 1eseli obecrneunBaeTcsl pelieHHeM CIeAYIOIIX 3a1ad B IPOLecce U3YYeHHs
Kypca (pHU3UKHU Ha YPOBHE CpeIHEro od1mero oopa3oBaHus:

* mpuoOpeTeHue CUCTeMbl 3HaHMH 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TEOPUSIX, BKIIIOYAs MEXAHHMKY, MOJEKYJSIPHYIO (HU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPHU3UKHY;

* (¢dopMupOBaHHE YMEHHUH NMPHUMEHSATh TEOPETHYECKHE 3HAHUS Ui OOBSICHEHUS (PU3UUECKUX
SIBJICHUH B MIPUPOAE U JIs1 NPUHATHUS MPAKTUYECKHUX PELICHUI B IOBCEAHEBHOM KU3HU,

* OCBOEHHE CIIOCOOOB PELICHMsI PA3IMUYHBIX 337a4 C SIBHO 3aaHHOHN (PU3NYECKOH MOIENbBIO,
3amay, MOAPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/laHue (PU3UUECKON MOAeNH, aaeKBaTHON
YCJIOBUSIM 3a71auH;

* mMOoHUMaHWe (U3MYECKUX OCHOB U TMPHUHIMIIOB JEWCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTHYECKUX MPOLIECCOB, UX BJIMSIHUS HA OKPYKAIOLIYIO CPENy;

* OBJIAJICHHE METOJAAaMH CaMOCTOSITeJIbHOTO TUIAHUPOBAHUS W TIPOBEACHUS (PU3NIECKUX
SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTauud WHPOPMALUU, OMPEAESICHUS TOCTOBEPHOCTH
MOJIyY€HHOTO Pe3yJIbTaTa,

* CO3JaHM€ YCJIOBUM NSl Pa3BUTUs YMEHUN NPOECKTHO-HUCCIEAOBATENbCKONW, TBOPUYECKON
TEeSITeIbHOCTH.

Ha usyuenne ¢pusnku (0a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00Iero oOpa3oBaHusl OTBOAUTCS

136 gacos: B 10 kiacce — 68 yacos (2 yaca B Hezemo), B 11 kacce — 68 4acoB (2 4aca B HEIEIO).

[Ipennaraemslii B mporpamMMe mno (pusuke nepedeHb Ja0OPaTOPHBIX M MPAKTUYECKHUX padoT
SIBJIIETCSI PEKOMEHIOBAHHBIM, YUHUTENb JEJaeT BbIOOP MpoBeneHus 1adopaTopHbIX paboT U OMBITOB C
y4€TOM UHINBUAYAIbHBIX OCOOEHHOCTEH 00yHarO X CS.

COAEP/KAHUE OBYYEHUA
10 KUIACC

Paszpen 1. ®usuka u MeTOABI HAYYHOI0 MO3HAHUSA

®dusnka — Hayka o nmpupozae. Hayunble MmeToabl NO3HAHUS OKPY Karo1ero mupa. Pons sxcnepumenTa u
TEOPUH B MPOLIECCE TTO3HAHUS PUPOBL. IKCIEPUMEHT B (PU3UKE.

MopnenupoBanue (U3HUECKUX SIBJICHHWA U TMporeccoB. HayuHble runore3bl. Pusnyeckue 3aKOHBI U
Teopud. I paHUIIBI IPUMEHUMOCTU (PU3UUECKHUX 3aKOHOB. [IpUHINMI COOTBETCTBUSI.

Ponp u mecro ¢pusmku B GopMUPOBAHMM COBPEMEHHOM HAYYHOH KapTHUHBI MHpPA, B MPAKTUYECKOH
NEeITEIIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble 1 U(PPOBBIE H3MEPUTENbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNUKH.

Paszpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBikeHHe. OTHOCUTENBHOCTb MeXaHudeckoro psmkeHus. Cucrema oTcUéTa.
Tpaexropusi.

ITepemernenue, ckOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHaJbHOMN
TOUYKH, UX MPOEKLIUU Ha OCH CUCTeMBbI koopauHaT. Clo)keHHe NIepeMeLeHUH U CI0KEHHE CKOPOCTe.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSIMOJIMHEHHOe ABIkKeHUe. ['padukn 3aBUCHMOCTH KOOPIHHAT,
CKOPOCTH, YCKOpPEHUs, IyTH U MepeMeILeHNs] MaTePUaIbHON TOUKH OT BPEMEHHU.

CBoOonHoe mageHue. Y CKopeHrne CBOOOTHOTO MaIeHUsI.



KpuBonuneitHoe nBuxeHue. J[BUK€HHE MaTE€pPUAJbHOW TOUKM MO OKPYKHOCTH C MOCTOSIHHOW IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHass cKopocTh. llepwom wu wactora oOpameHus.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, IBIXKEHUE CHAPAIOB, LIETTHbIE U
PEMEHHBIE ITEPEAYN.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALUS KHHEMATHYECKUX XapAKTEPUCTUK JBHKCHHUSI.

[IpeobpazoBanne NBIKEHHH € HCIIOJIB30BAHIEM IPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyX€ U B PA3PEKEHHOM IIPOCTPAHCTBE.

Habmronenne nrokeHust Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.

Usmepenne yckopeHus: CBOOOIHOTO MaeHus.

Hanpasnenue ckopoCTH NpH ABUKEHUH 11O OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

Hsydenne HepaBHOMEPHOIO ABUKEHUs C LEJIBIO ONPENENI€HNs MTHOBEHHON CKOPOCTH.

Hccnenosanne COOTHOIIECHMsI MEXAY MyTSIMH, NPOHAEHHBIMHU TEJIOM 3a MOCJIEeN0BAaTEbHbIE PaBHBIE
MIPOMEKYTKH BPEMEHH MPH PABHOYCKOPEHHOM ABUKEHUH C HAYAJIBHONW CKOPOCTBIO, PABHOU HYJIIO.

HsydeHne NBUKEHUs IIAPUKA B BA3KOHN *KUIKOCTH.

UzydeHue nBUKEHUS Tena, OpOIEHHOrO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpuanun otHocutenbHOCTH ['anunes. Ilepseiit 3akon HeroTona. MHEpLManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ipuanun cynepno3uuuu cuit. Bropoi 3axkoH HetoToHa A1t MatepuaabHON TOUKH.
Tpernii 3akoH HBIOTOHA 17151 MaTEPUAIBHBIX TOYEK.

3akoH BceMupHOro TAroteHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buner Tpenus (mokosi, ckonbxenus, kadenns). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs

CKOJIbXKEeHUsI U cuiia TpeHust nokosi. Kosdduument tpenns. Cuna cOnpoOTUBIEHUS NPU IBUKEHUH TeNa B
JKUAKOCTH WM rase.

IMocTynarenbHOE U BpalaTenbHOE IBHXKEHIE a0COMIOTHO TBEPAOTO Tea.

MoOMEeHT cuibl OTHOCUTENBHO Ocu BpaieHus. [lnedo cunbl. Y ciaoBus paBHOBeCHs TBEPAOIO Tea.

Texundeckue YCTpOfICTBa " MPAKTHYCCKOC MPUMCHCHHUEC. NMOAUINITHUKH, ABUKCHUEC HCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu

SBneHne nHepLUUU.

CpaBHeHue Macc B3aUMOJEHCTBYIOIINX Tl

Bropoii 3axon HeroToHa.

Hsmepenue cu.

CrnosxxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opManiuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MAJECHUH.
CpaBHeHue CUJT TPEHUs MOKOsI, KAU€HUSI U CKOJIbXKEHMUSI.
VYcoBus paBHOBeCHsl TBEPAOTO Tena. Buael paBHOBeCHS!.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomer VIzydaenue
IBIDKEHUs1 OpyCKa 10 HAKJIOHHOH IIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIMX B MPYKHHE U PE3UHOBOM 00pasiie, OT UX
nedopMaruu.
HUccnenoBanue ycaoBuil paBHOBECHS TBEPIOIO TeJa, UMEIOLIEro OCh BPAIEHHS.

Tema 3. 3akonsl coxpanenus 6 mexanuxe
HNmnynbc MaTepraibHON TOUKH (Tena), CUCTEMBbI MaTEPUABbHBIX TOUEK. IMIybe CHITbI 1 U3MEHEeHNe
UMIyJibca Tejla. 3aKOH COXpaHeHUsl uMNyJjbca. PeakTUBHOE ABUKEHUE.

Pabota cuel. MOITHOCTE CHJIBL

Kunerndeckas sHeprus MmarepuaibHON Toukn. Teopema 00 N3MEHEHNH KMHETHUECKOW SHEPTHH.

[TorenumaneHast sHeprus. lloTeHumanpHast SHeprust ynpyro AeGOpMHPOBAHHOW MPY>KUHBL
[ToreHumanbHasi SHEPrus Texa BOIN3U MOBEPXHOCTH 3EMITH.

HOTeHI_II/IaJ'IbeIe U HENOTCHLHAJIBHBIC CHUJIBI. Cas13b pa6OTbI HECMOTCHIHAJIBHBIX CHJI ¢ U3MCHCHUCM
MeXaHU4IeCKOH SHEPIrvur CUCTEMBI TEJI. 3akoH COXPaHEHUA MeXaHH4IeCKOH OHEPIruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMEp, MPYKUHHBIA MHUCTOJET,
IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMILyJbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMALHOW SHEPTUU B KUHETHYECKYIO U OOPaTHO.
Yuenuueckuii sxchepumenm, rabopamopusie pabomuol

UzydeHne abCOMIOTHO HEYNIPYToro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasSTHUKOB.
UccnenoBanue cBsi3n paboThI CUJIBI C U3MEHEHHEM MEXaHIMUYECKOH YHEPTUH TeJla Ha pUMepe

PaCTAXKEHUA PE3UHOBOI'O KT'yTa.

Pasznen 3. MoaexkyasipHasi pU3HKA H TEPMOAHUHAMHKA
Tema 1. Ocnogsl MOIEKYIAPHO-KUHEMUUECKOU MeopUl
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO-KUHETHYECKOW TEOPHUH M HX ONBITHOE OOOCHOBaHUE.
BbpoyHoBckoe nBwxenue. Juddysus. Xapakrep IBHKEHHUS U B3aUMOACHCTBUS YaCTHI BernecTsa. Moneiu
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPABIX TNl U OOBSICHEHNE CBOHCTB BEIIECTBA HA OCHOBE STUX MOJENEH.
Macca u pazmepr! Moneky1. Konuuectso Bemmectsa. [loctosinHass ABoranpo.
TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monenb upeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONW TEOPUU HUIEAIbHOTO
raza. AGCONIOTHAs TeMIiepaTypa Kak Mepa CpefaHed KMHETHYECKOW 3HEPTUU TEIJIOBOTO IBHXKEHUS YaCTHILl
raza. Illkana temneparyp KenbBuna. I'asoBble 3akoHbl. YpaBHeHue Menneneesa—KnanelipoHa. 3akoH
Hansrona. Msomponmeccsl B HAeaqbHOM rase C MOCTOSHHBIM KOJMYECTBOM BellecTsa. | padudeckoe
IpEe/ICTaBJIeHNE U30IPOLIECCOB: H30TEPMA, N30X0pa, n300apa.

TexHUUECKHE yCTPONCTBA U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETp, bapomeTp. /femoncmparu

OnbIThI, TOKa3BIBAIOIINE IUCKPETHOE CTPOCHHME BemecTBa, (ororpadguu MONEKyn OpraHMYeCKUX
COeqUHEHUN.

OmnbiTe! 0 TUDHY3UHN KUAKOCTEH U Ta30B.

Mopnenb OpOYHOBCKOTO IBHIKEHUSI.

Mopnens onbita LlITepHa.

OmnbITEL, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOAECHCTBHSI.

Mogenp, UIMIOCTPUPYIOLIAS IPUPOY JABJIEHMS ra3a Ha CTEHKH COCya.



OnbIThI, WUTIOCTPUPYIOLIME YPaBHEHHE COCTOSHUS WAEATBbHOIO rasa, H30MpOLECCHI.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

OmnpeneneHne Maccel BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MEPEHUI 00bEMa KOMHATBI, AaBJICHHSI
U TEMIIEPATypPhl BO3AYyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MEXy ITaPAMETPAMU COCTOSTHUS PA3PEKEHHOTO rasa.

Tema 2. Ocnoesl mepmoounamuru

TepmonuHaMudeckas cucreMa. BHyTpeHHss1 SHEpTHsl TEPMOIMHAMHYECKONW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus1. KommuaecTBo TerioTsl 1 paboTta. BHyTpeHHSIst SHEpTHs OMHOATOMHOTO HAEabHOTO ra3a. Bubl
TEIUIONEePeIadu: TeMJIONPOBOAHOCTb, KOHBEKLINs, U3JIy4eHHE. Y 1eJIbHAs TEMJIOEMKOCTD BEIECTBA.
KonnuecTBo TEMIOTHI IpH TeMIonepenaye.

[Tousitue 00 agnadatHoM mpouecce. [lepBriii 3akoH TepMoauHamMuku. [IpuMeHeHne IepBOro 3aKoHa
TEPMOIMHAMHUKK K wu3ompoueccaM. ['paduueckas wuHTepnperanmss padoTel rasa. Bropoit 3akoH
TepmonuHamMuku. HeoOpaTumMocTs mpoueccoB B mpUpoze.

Tennobie Mammabl. [IpUHIMBI KEHCTBHUS TETJIOBBIX MaIluH. [IpeoOpa3oBaHust SHEPTUH B TETUIOBBIX

mamuHax. Koadouument nonesnoro neiicteus teroBoll mammubl Llukn Kapro m ero koaddunment
MOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MTPOOIEMBI TETIIOIHEPTETUKH.

TexHuueckue yCcTponcTBa U MPAKTUYECKOE IPUMEHEHNE. IBUTATENb BHYTPEHHETO CrOpaHHsi, OBITOBOM
XOJIOAWIBbHUK, KOHJULIHOHED.

Jlemoncmpayuu

U3sMmeHeHne BHYTpPEHHEH SHEPTHH Tejla MPU COBEPLISHHH pabOThI: BBUIET MPOOKH M3 OYTBUIKH MOJ
IEWCTBHEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TPYOKe MyTEM TpeHUs (BUAEOIEMOHCTPALIHS).

U3meHeHne BHyTpeHHEN SHEPTUH (TEMIEPATyphl) TeJla MPH TeIUIonepenaye.

OmnpIT o anuadaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHHS, PEAKTUBHOTO

OBUTATENS. Yuenuyeckuii skchepumenm, 1aoopamophsie padoms: VI3Mepenne yaeapHoN

TEMIOEMKOCTH.

Tema 3. Azpecammnie cocmoanusn eewecmea. Dazogvie nepexoodnt

[TapoobpasoBanue u kouneHcamnus. Ucnapenne u kunenue. AGCOMOTHASI U OTHOCUTENIbHAS
BJIAKHOCTB BO3yXa. HackleHHbI map. Y aenpHas TeIioTa napooopa3oBaHmsi. 3aBUCUMOCTD TEMITEPATyPbl

KHUIICHUA OT JaBJICHUA.

Teépnoe Teno. Kpucrannuyeckue u amopdHble Tena. AHHU30TPONUsS CBOMCTB KpUCTAIIOB. JKumkue

kpuctayuiel. CoBpeMeHHble MaTepuajbl. [LnaBieHHe W KpUCTAIM3auus. YelbHas TEIUIOTa IUIABJICHUSL.
Cybmumarnusi.

YpasHeHue TerioBoro danaHca.

TexHuueckue ycTpoiicTBa M NMPAKTHUECKOE NMPUMEHEHHE. TMIPOMETP M IICHXPOMETp, KaJIOPUMETD,
TEXHOJIOTUH TOJTyYEHUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEX HOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MAPOB.

Kurnenue npu MOHMWKEHHOM JIaBJIEHUH.

CriocoObl M3MepeHus BIasKHOCTH.

Habnronenne HarpeBaHus M IJIaBIEHUS KPUCTAJUIMIECKOTO BEIECTBA.

JIeMOHCTpanusi KPUCTAJIIOB.

Yuenuueckuii oxcnepumenm, nabopamopusie pabont
HsmepeHne OTHOCUTENBHOM BJIaXKHOCTH BO3AYXA.



Pa3nen 4. danexkrpoaunamuxa Tema
1. dnexmpocmamuka

OnexTpuzanus Ten. JJekTpuueckuil 3apsa. Jlea Bupa sjexTpuueckux 3apsnaoB. [IpoBomHuky,
OU3JIEKTPUKU U TIOJTYIPOBOAHUKH. 3aKOH COXPAHEHUs 3JIEKTPHUUECKOro 3apsija.

Bzaumoneticteue 3apsinos. 3akoH Kynona. TodeuHbIl 3IEKTPUUECKUH 3apsil. DIEKTPUIECKOE MOJIE.
Hanps:k€HHOCTB 3aexTpudeckoro noss. IIpuHnun cynepno3unuu 31eKTpudeckux noneu. Jlnaum
HANPSKEHHOCTH JIEKTPUYECKOTO MO,

Pabora cun snektpocratuueckoro mnons. Ilorennman. Pasnocte mnotennuanos. IlpoBogHuku u
OUBJIEKTPUKH B DJIEKTPOCTATUYECKOM noJie. Jusnexrpudyeckast NpOHULAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. DneKTpOoE€MKOCTh MIIOCKOr0 KOHJAEHCATOpa. DHEPrus 3apsiKeHHOIo
KOHJIEHCATOpA.

TexHuueckue yCTpOHCTBA U MPAKTUYECKOE NIPUMEHEHUE:. JIEKTPOCKOIL,
3IEKTPOMETP, SJIEKTPOCTATHUECKAS 3AIINTA, 3a3EMIICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOIMUPOBAIBHBIN
amnmnapar, CTPyWHBIN NPUHTEDP.

Jlemoncmpayuu

YCTpONCTBO U NPUHLIAI AEHCTBUS SJIEKTPOMETPA.

B3anmonelicTBre Ha3IEKTPU30BAHHBIX TEL.

DJEKTPUUECKOE TI0JI€ 3aPsIKEHHBIX TEI.

IIpoBOAHMKH B 5JIEKTPOCTATUYECKOM MOJIE.

DJNEKTPOCTATUYECKAS 3AIIUTA.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh BHGKTpOéMKOCTI/I MJIOCKOTO KOHACHCATOpa OT IJIOLIAaAW TUIACTUH, PACCTOAHUA MEKIY
HUMU U HHBHGKTqueCKOﬁ MPOHULIACMOCTH.

OHeprus 3aps>KeHHOT0 KOHAEHCATOopa.

Yuenuueckuii oxcnepumenm, nrabopamopnuie pabonot
H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Iocmoannsiit s1ekmpudeckuii mox. Toku 6 paziuyunsix cpeoax
DNeKTpuUeCKuil TOK. Y CJIOBUSA CyIIECTBOBAHUS 3JIEKTpHUUIeCKOro Toka. Mcrounuku Toka. Cuma Toka.
TTocTOAHHBIN TOK.

Hanpsixenue. 3akon OMa 1iis yyacTka LemnH.

QHGKT‘pI/I"IeCKOe CONIPOTUBJICHUE. VnenpHOE CONIPOTUBJICHUEC BCIICCTBA.
HOCJ’IGI[OBaTeJ'IbHOe, napajji€aIbHOC, CMEIIAHHOEC COCAMHCHHUE IPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jlxkoyns—JIlenna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DJNEKTPOABIDKYINASI CHJIA U BHYTPEHHEE COMPOTUBJICHHE MCTOYHUKA TOKA. 3akoH Owma IJisi TOJIHOM
(3aMKkHYTOI) nekTprueckoi renu. KopoTkoe 3aMbIKaHUe.

DNeKTpOHHAs MNPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBHUCUMOCTb COMNPOTHUBJIEHHMsS] METAJJIOB OT
TeMriepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuyueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[MonynpoBopaukn. CoOCTBEHHass W MpPUMECHas MPOBOJUMOCTB IOJYIMPOBOAHUKOB. CBOHCTBA pP—
nnepexona. [TonynpoBonHUKOBbIE IPUOOPHI.

DNEeKTPUIECKHIA TOK B PACTBOPAX U PACIUIaBaX 3JIEKTPOJIIUTOB. DIEKTPOTUTHYIECKAS TUCCOLIHALINS.
DNEKTPOIH3.

DnexTpuueckuil TOk B razax. CamMOoCTOATEIbHBIN U HECAMOCTOATEIbHBIN paspsan. Monnus. [1nazma.



TexHn4ecKkue yCTpOMCTBa U MPAKTHUECKOE IPUMEHEHNE, aMIIePMET]P, BOJIBTMETP, PEOCTAT, HCTOYHUKH
TOKA, 3JICKTPOHArpeBaTeNbHbIe MPUOOPHI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP COMPOTHBIICHHS,
BaKyyMHBIH TUOM, TEPMHUCTOPHI 1 (POTOPE3UCTOPBI, MONYTPOBOIHUKOBBIN TUO/, TAIbBAHUKA.
Jlemoncmpayuu

H3mepeHne CUbl TOKA U HATIPSKEHUSI.

3aBUCUMOCTb COINPOTUBJICHUS IHJIUHAPUISCKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAJAH MOMEPEYHOTO
CEUeHUs U MaTepuaa.

CMemmaHHOe COeTMHEHNE MPOBOHUKOB.

[IpsiMoe u3mepenne 3MeKTPOABIDKYyIIEeH cuiibl. KopoTkoe 3aMbIkaHHe TallbBAHUYECKOTO 3JIEMEHTA U
OILIEHKAa BHYTPEHHETO COTIPOTHBIICHHSI.

3aBUCUMOCTD CONMPOTHUBJICHUSI METAJIJIOB OT TEMITEPATYPHI.

[TpoBOIUMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 TpOBOAUMOCTD BO3AYXA.

OmHOCTOPOHHSISI MPOBOUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomer VIzydenue

CMEIIIAHHOTO COEAMHEHHSI PE3UCTOPOB.

HsmepeHne »IeKTPOABIDKYINEH CHUJIbI WCTOYHHUKA TOKA W €ro BHYTPEHHErO COMPOTHBIICHUS.

Habmonenue snekTponusa.

MexnpeameTHble CBSI3H

Nzyuenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kj1acce OCYIIECTBIISETCS ¢ YIETOM COAEPIKATEIbHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMAaTHKU, OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH,

Meacnpeomemnsie nousmusi, CBSI3aHHBIE C HM3YYEHHEM METOIOB HAYYHOTO MO3HAHUS. SIBJICHUE,
Hay4YHbIA (pakT, THUMOTe3a, (QU3NYecKas BEJIUYMHA, 3aKOH, TEOpHs, HAOMIONEeHHe, SKCIEPUMEHT,
MOJISJTUPOBAHHIE, MOMIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHWI, JUHeWHast (yHKIus, mnapaboja, rumepbona, ux
rpadUki U CBOHCTBA, TPUTOHOMETpUYECKHME (DYHKIMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPBI U UX MPOEKIINH Ha OCH KOOPIUHAT, CIOKEHHE BEKTOPOB.

buonocusn: mexaHndeckoe NBIKEHHE B KUBOW mpupoxae, AUQPQY3Usi, OCMOC, TEIUIOOOMEH >KUBBIX
OpPraHU3MOB (BHIIbI TEILIONEPEAYH, TETUIOBOE PABHOBECHE), JICKTPUIECKHUE SIBJICHUS B XKUBOH MPUPOJE.

Xumus: TUCKPETHOE CTPOSHHUE BEIIeCTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEINECTBA, MOJIIpHAs
Macca, TeIJIOBbIE CBOMCTBA TBEPABIX TeJ, JKUAKOCTEW M Ta30B, 3JIGKTPUYECKHE CBOWCTBA METAJLIOB,
BJICKTPOJIUTUYECKAS TUCCOLUAIINS, TaTbBAHUKA.

l'eoepacpus: BIaXKHOCT BO3yXa, BETPHI, OApOMETp, TEPMOMETP.

Texnonocus: npeodOpa3oBaHUEe IBKEHHUH C UCTOIB30BAHUEM MEXAHH3MOB, YUET TPEHUS B TEXHHKE,
MONIITUITHAKY, HCIIONb30BAHUE 3aKOHA COXPAHEHUS WUMITYJbCAa B TEXHUKE (pakera, BOOOMET U APYTHUE),
IOBUTATENIb BHYTPEHHETO CrOPaHUs, mapoBasi TypOWHA, OBITOBOM XOJOMUIBHHUK, KOHIUIIUOHEDP, TEXHOJOTHU
MOJlyYEHUs] COBPEMEHHBIX MATepUajoB, B TOM 4YHCJICE HAHOMATEPHAJOB, H HAHOTEXHOJIOTHH,
SJICKTPOCTATHYECKAs ~ 3allWTa, 3a3eMJICHHE  JJIEKTPONPUOOpPOB,  KCEPOKC, CTPYHHBIA  TPUHTEP,
3JIEKTPOHATPEBATEIbHBIE TIPUOOPHI, JIEKTPOOCBETUTEBHBIE TIPUOOPHI, TATbBAHUKA.

11 KJIACC



Pa3nen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe noie. I1eKMPOMAZHUMHAA UHOYKUUS

IlocrossHHble MarHuThl. B3aumopnelcTBHe NOCTOSHHBIX MAarHWTOB. MaramutHoe mnose. Bektop
MarHuTHOW MHAYKUUH. [IpyHIMD Cynepno3uiun MarHuTHBIX nosen. JInnnu MarautHon nuaykuuu. Kapruna
JIMHUN MAarHUTHOW MHIYKLIMH MOJIsl TOCTOSIHHBIX MarHUTOB.

MaruutHOe noje NpoBOAHMKA C TOKOM. KapTwHa NMHWI MHAYKIMM MAarHUTHOTO MOJS JJIMHHOTO
MPSIMOTO MPOBOAHMKA U 3aMKHYTOI'O KOJIbLIEBOTO NIPOBOJIHUKA, KaTyIIKHU ¢ TOKOM. OnbIT DpcTena.
B3anmopelicTBre NPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib U HAIPABJICHHE.

Cuna JlopeHua, e€ MoOAylb W HampasieHue. J[BU)KeHHE 3apsDKEHHON YacTULbl B OJHOPOIHOM
MarHuTHOM nojie. Pabora cubl JlopeHna.

SBnenue snexTpoMarHuTHON MHAYKLUHU. [IoTOK BEKTOpa MarHUTHOM MHAYKLUH. DJIEKTPOIBMKYILIAs
CUJIa MHAYKLUMU. 3aKOH 3JIEKTPOMAarHuTHOM nHAykuuu Papanes.

Buxpesoe siexTpuueckoe moje. DIEKTPOABMKYIIAS CUJIa WHAYKLUMHM B NMPOBOJHUKE, JBIKYILEMCS
NOCTYyNaTCJIbHO B OAHOPOAHOM MArdHUTHOM IIOJIC.

IIpasuno Jlenna.

HHI[YKTI/IBHOCTB. SIBnenue CAMOWHAOYKIHH. QHGKT‘pOHBI/DKYH_Iaﬂ Cujia CAMOMHIOYKLIUH. 3Hepr1/1$1

MAariuTHOIO MOJIA KaTyYHIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
Texuuueckue YCTpOfICTBa " MPAKTUYICCKOEC TPUMECHCHUE. MOCTOAHHBIC MArHUTLI, SJICKTPOMAIrHUTHI,
SJICKTPOABUTATEIIb, YCKOPUTEIUN SJICEMECHTAPHBIX YaCTULl, MHAYKIITUOHHASA ICYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM MOJIEM.

JIMHNM MHAYKIUY MarHUTHOTO MOJISL.

B3anmonelicTBre 1ByX NPOBOOHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa HA HOHBI 3JIEKTPOJIUTA.

SIBeHNE 3EKTPOMArHUTHOW UHAYKLUU.

IIpasuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBUKYIIEH CHIIbI MHAYKLUH OT CKOPOCTH U3MEHEHMsI MArHUTHOTO MOTOKA.
SBneHne CaMOMHIYKLIUH.

Yuenuueckuii oxcnepumenm, nrabopamopnuie pabomer 3yuenne

MAarHUTHOTO NOJISI KATYLIKH C TOKOM.

Hccnenosanue neicTBUs NOCTOSSHHOIO MarHuTa Ha paMky ¢ Tokom. Mccnenosanue
SIBJICHUS DJIEKTPOMAarHUTHOM MHAYKLIMH.

Paznen 5. Kosie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE KO1€OAHUS

KonebarenpHast cucrema. CBoOOIHBIE MexaHHUECKHE KoeOaHus. I apMoHIUecKre KoaeOaHms.
ITepuon, vacrora, amrmutyna u ¢asza konebanuil. [IpykuHHBIH MasTHHK. MaTeMaTU4eCKUi MasTHUK.
YpaBHeHune rapMoHUYecKknx kosneOanuii. [IpeBpaineHue sHePTUU Mpy rapMOHUYECKIX KOJICOaHUSIX.

KonebarenpHbiit koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B HIACATBHOM KojiebaTeIpHOM
KOHTYpe. AHAJIOTHSI MEXNYy MEXaHHYECKUMHU U 3JIEKTPOMArHUTHbIMEH Kojebanusmu. Popmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.



IIpencraBnenne o 3aTyxaromux kosnebaHusx. BeiHy)neHHbIe MexaHudeckne KonebaHus. Pe3oHaHC.
BbIHYKII€HHBIE 3JIEKTPOMAarHUTHBIE KOIEOaHMUsI.

Ilepemennreii Tok. CuHycOMAaNnbHBII  NepeMEHHbI TOK. MOIIHOCTE  MEPEMEHHOIo TOKa.

AMHJ’II/ITy,[[HOe u I[efICTBYIOLLIee 3HAUCHUE CUJIbI TOKA U HAIIPSAXKCHUS.

Tpanchopmarop. ITporsBoacTBo, nepenaya 1 noTpedIeHUE IEKTPUUECKON SHEPTHU. DKOJOTHIECKUe

PUCKM NPHU NPOU3BOACTBE EKTPOdHepruu. KynbTypa MCNONb30BaHUS 3JEKTPOIHEPIHU B MOBCEIHEBHOMU
JKHA3HU.

Texnuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE. DJJIEKTPUYECKUN 3BOHOK, TI'€HepaTop
NIEPEMEHHOr0 TOKa, JIMHUHU 3JIEKTporepeaady.

Jlemoncmpayuu

UccnenoBanue nmapameTpoB KoaedaTeNbHON CUCTEMBbI (TIPYKUHHBIN MITH MAaTEMATHYECKUH MAsTHHUK).

Habmonenue 3atyxaromux KoJieOaHui.

UccnenoBanue cBOHCTB BBIHYKIEHHBIX KOJIEOAHHA.

Habmonenue pesoHanca.

CBobopHble 3IeKTPOMArHUTHBIE KOJIEOaHMS.

OcumyutorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HANPSKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KonebaHui.

Pesonanc npu nocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTHBHOCTH U KOHJIEHCATOPA.

Mogaenp TUHUHU 3JIeKTpOoINepeiaiu.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabonot

UccnenoBanue 3aBUCUMOCTH NEPHOMA MajbIX KOJNeOaHWH rpy3a HA HUTH OT JJIUHBI HUTH U MacChl
rpysa.

HccnenoBaHue nepeMEHHOrO TOKA B LIETTH U3 ITOCIEA0BATENIbHO COSAMHEHHBIX KOHEHCATOPA, KATYLIKH
1 pe3ncTopa.

Tema 2. Mexanuueckue u 3/1eKmMpOMAZHUNIHbBLE GOTHbL

Mexanunueckue BOJHBI, ycioBusi pacnpocTtpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs U JUIMHA
BouHBL [lonepeunblie u npogonpHbIe BOJIHBI. UHTepdhepenus u audpakius MEXaHUIECKHX BOJIH.

3Byk. Cxopoctb 3Byka. [ poMKOCTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DNeKTpPOMarHuTHbIE BOJHBL. Y CJIOBUs U3JIY4Y€HMsI 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTtauus
BektopoB E, B, V B snextpomarHuTHON BosHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE,
npeJoMIIeHUE, mossipuzauus, nudpakuus, naTepdepenuns. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. IIpruMeHeHne 3/1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHUMIEl panuoOCBsI3U U TeneBuaeHus. Paguonokanus.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaroLIe cpenbl.

TexHudeckue yCTpOHCTBA U MIPaKTUYECKOE MIPUMEHEHUE. MY3bIKAJIbHBIC

WHCTPYMEHTBI, VIBTPA3BYKOBasI AMATHOCTHKA B TEXHUKE U MEHULIMHE, pajap, pPaagHONPUEMHUK, TEIEBU30D,
anTenHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpOCTPAHEHHE MOTIEPEYHBIX U MPOJOIBHBIX BOJH.
KoneOmomeecs Teno kak HICTOYHHUK 3BYKa.

Habmronenne oTpaskeHHust U IPEIOMIICHHIS] MEXaHUYECKUX BOJIH.
Habmronenne unrepdepeHnm u nuppakuny MEXaHHYECKUX BOJH.

3BYKOBOH pe30HAaHC.

Ha0monenue CBs3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUTUTYIOW U YaCTOTOM KOJIeOaHUH.



Hccnenosanue CBOMCTB 3J1eKTPOMArHUTHBIX BOJIH: OTpakeHUeE, NpeJOMIIEHHE, MONIsApU3aLus,
mudpakuus, nareppepenuus. Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonnHeiiHOe pacipOCTpaHEHNE CBETa B OQHOPOAHOM cpene. JIyu crera.
TodeuHblil HCTOUHUK CBETA.

Otpaxkenue cera. 3aKOHbI OTpakeHus ceera. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKaje.
[Ipenomnenne cBera. 3aKOHBI MpeNOMIICHHs cBeTa. AOCOMIOTHBIN MMOKa3aTenb npenomienus. [lomHoe
BHyTpeHHee oTpakeHue. [IpenenbHblil yros NoJHOro BHYTPEHHEro OTPasKeHHs.

Hucniepcus csera. CinoxkHbli coctas Oeroro ceera. Liser.

Cobuparomue u paccenBaromiue JUH3bL. ToHKas guH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CHJIa
TOHKOH JuH3bL. [locTpoeHne M300pakeHuil B COOMPAIONINX M PacCEeUBAIOMNX JHH3aX. DopMysia TOHKOH
JIMH3BIL. Y BEJIMUEHHUE, TaBaeMOe JIMH3OM.

[Ipenensl NpUMEHUMOCTH F€OMETPUUECKON ONTUKH.
BonnoBas ontuka. HaTepdepenunss cpera. KorepeHTHble HCTOUHUKH. YCIOBHS HAOIOACHUS
MaKCUMyMOB I MUHIMYMOB B HHTeP(EePEHLIMOHHOM KapTHUHE OT ABYX CMH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpakuus ceera. JudppaknuoHHass pemérka. YciaoBue HaOMIOACHUS TJIABHBIX MAaKCHMyMOB IIPH
naleHU MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckue yCTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: OUYKH, JIyna, (poToanmapar, NpOeKLHOHHBINA
amrmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHASI ONTHKA, TU(PPAKIMOHHAS PELIETKA, TIOISPOUT.

Jlemoncmpayuu

[IpsimonrHEHHOE pacpOCTpaHEeHHE, OTPAKEHUE U IpeoMiieHre cBeTa. OnTHuecKue mpudopsL.

ITonHOE BHYTpeHHee oTpaxkeHne. Monenb CBETOBOMA.

UccnenoBanue cBOHCTB N300paKeHUH B JIMH3AX.

Mogenu MUKPOCKOIA, TEIECKONA.

Habmonenue natepdepeHiuu crera.

Habmonenue nudpaxiun cera. Habmonenue

TUCTIEPCHU CBETA.

[TonyueHune CeKTpa ¢ MOMOIIBIO TPU3MBIL.

[TonyueHne cnekTpa ¢ MOMOIIBI0 TU(PPAKLIUOHHON PEHIETKH.

Habmronenne nosnsipusanuy cBera.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabonot
H3mepenue nokasarens NpeJoOMIICHUs CTEKJIA.

HccnenoBanue cBOHCTB N300paKeHUH B JIMH3AX.

Habnronenue qucnepcuu ceera.

Pa3nen 6. OcHOBBI cienHATbHONH TEOPUH OTHOCHTEJIbHOCTH
I'panuiel NPUMEHUMOCTH KJIACCUYECKOMU MexaHuku.  Iloctynarel
CIELIMAJIbHON TE€OPUH OTHOCUTEIBbHOCTH. MHBAPUAHTHOCTh MOAYJIA CKOPOCTH CBETA B BAKYyyM€, IPUHLIUIT
OTHOCHUTEJIbHOCTH DUHINTEHHA.
OTHOCUTEIBPHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHIE BPEMEHHU U COKPALLEHNE AJTHHBL

DHepruss U UMNYJbC PEISITUBUCTCKOM dacTHibl. CBsI3b MAacChl C 3HEPrued u
HUMITYJIbCOM PEISITUBUCTCKOMN YaCTHULIBI. DHEPTHSI TTOKOS.



Pa3znen 7. KBantoBas pusuka
Tema 1. d1emenmsvl K6AHMOBOU ONMUKU
@®otonsl. Popmyna [lnanka cBsi3u HEprun (OTOHA € €ro YaCTOTOH. DHEPTUs U UMITYJIbC (POTOHA.
Otkpertre u uccnenosanue porordpdexra. Oneiter A. I'. Cronerosa. 3akonsl hoTosddexTa.
Ypasuenue JiinimreliHa 1 porosddexra. «Kpacnas rpannua» Gorosddexra.
Hasnenne cera. Onbitel I1. H. Jlebenena.

XUMHUECKOe eliCTBHE CBETA.

TexHudveckue yCTpOMCTBA W MPAaKTUYECKOE MpUMeHeHue: (OTodJeMeHT, (OTOmaTYHK, COJTHEYHAs
Oarapesi, CBETOTHO/.

Jlemoncmpayuu

®DoroaddexT Ha YCTAaHOBKE ¢ LIMHKOBOH TIACTHHOM.
UccnenoBanue 3ak0HOB BHeLHero ¢poroaddexra.
Cseroauon.

Conneunas Oatapes. Tema

2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbitTel Pesepdopna o paccesiauro o -uactuu. [LnanerapHas Monenb aToma.
IMoctynate! bopa. M3ny4enue u nornomierne GOTOHOB MPH MEPEXO/ie aTOMa C OJHOTO YPOBHS SHEPTUHU Ha
apyroii. Bunsl ciektpos. CriekTp ypOBHElN 3HEpriuu aToMa BOJOpOa.

Bonnosble cBolicTBa yactuu. Bonnel ne bpoiina. KopnyckyisipHO-BOJTHOBOH Ayalnu3M.
CnoHTaHHOE U BBIHYKIEHHOE U3JTyUYeHUE.

TexHUYECKHE yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHAN3 (CIEKTPOCKOI), Jlasep,
KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OmnpeneneHue ATUHBI BOJHBI Jla3epa.

Habmronenne muHeRdaThIX CIIEKTPOB H3JTyYSHHSL.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuol
Habmonenue TUHEHUaTOro CrEeKTpa.

Tema 3. Amomnoe a0po

3KCHepI/IMeHTbI, AOKA3BIBAOIUE CIIOKHOCTE CTPOCHUA Apa. OTKprTI/Ie PaaAnOaKTUBHOCTH. O1bIThI
Pesepdopna mo ompenmeneHH0 cocTaBa PAaTUOAKTHBHOTO — H3JIYyHYEHUS.

CpotictBa anbda-, Oerta-,
FaMMaI/ISJ'IyLIeHI/Iﬂ. B.]'II/IﬂHI/Ie paI[I/IoaKTI/IBHOCTI/I Ha JKUBBIC OpFaHI/ISMbI.

OtkpeiTre mpoTtoHa u HeWTpoHa. HyknonHast mozpens sinpa I'eitsenOepra—MBanenko. 3apsn sapa.
Maccosoe uncno siapa. Usoronsr.

Anba-pacman. DNEKTPOHHBIH M TIO3UTPOHHBIN  Oera-pacman.

I'amma-usnydenue.  3akoH
PaaMoOaKTUBHOTO PACIaza.

DHeprus CBsi3U HyKJIOHOB B siape. Anepublie cubl. Jledekt maccsl smpa.
S nepneie peakunu. [lenenue u CUHTE3 saep.

Anepnsiii peaxtop. TepmosinepHsiii cuaTe3. IIpodaeMbl 1 NEpCIEKTHBBI SIIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKThI SIAEPHOMN SHEPTeTUKU.

DneMeHTapHble YacTUllbl. OTKPbITHE MO3UTPOHA.
MeToas! HAOMOIEHHS U PETHCTPALIUN 3JIEMEHTAPHBIX YACTHII.

@dyHnaMeHTanbHbIE B3anMOAeHcTBUs. EnMHCTBO (pU3n4IecKoil KapTHHBI MHPA.



TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE. AO3UMETpP, kamepa BunbcoHa, spepHbIid
peakTop, aroMHast bomba.

Jlemoncmpayuu
CUéTYnK HOHM3ZUPYIOLIUX YACTHILI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

UccnenoBanue TpekoB 4acTull (10 roTOBBIM (poTorpadpusim).

Pa3aen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Ortansbl pa3BuTus actpoHomui. IlpuknanHoe 1 MUPOBO33peHUECKOE 3HaUeHHE acTpoHOMUH. Bun

3Bé3aHOrO HeOa. CO3BE3Ms, SIPKUE 3BE3ABI, IUTAHETHI, UX BHIUMOE IBIKEHHE.

ConneuHas cucrema.

Comnnue. Conneunast aktuBHOCTh. Mcrounuk sHepruum ConmHua M 3BE€3A. 3BE31bl, UX OCHOBHBIE
XapaKkTepUCTUKHU. /lnarpaMma «CreKTpasbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bl IJIaBHON MOCIIEI0BATENbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY JUJIS 3BE3]] IJIaBHOM NOCE10BaTENIbHOCTH. BHYyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIe NPEACTABIECHUS O MPOUCXOXKAEHUH U 3BoNtoLUU COJTHLA U 3BE€3/1. DTallbl )KU3HU 3BE3 .

Muneunsiii [1yTs — Hama I"anaktuka. ITonoxenue u asmxenue Connna B ['anaktuke. Tunsl ranakTuk.
PanuoranakTuku u kBazapbl. UE€pHbIE ABIPHI B siAPAX ralaKkTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon XaG0ma. PaszOeranme ramaktuk. Teopust Bombmioro
B3pbIBA. PETMKTOBOE U3ITydYeHHE.

MacirabHasi cTpyktypa Beenennoi. MeraraiakTuka.

Hepeménnblie mpobiemMbl aCTPOHOMHUH.

Yuenuueckue nabawooenus

Habmronennss HEBOOPYKEHHBIM TIJIa30M C HCIIOJB30BAHMEM KOMITBIOTEPHBIX NPHIIOKEHUH st
OTIpeNeNICEHUs] TOJIOJKEHUsI HeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO NaTy. OCHOBHBbIE co3Be3nusi CeBepHOro
MOy LIAPHSI U SIPKUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [Tytu.

O0o0maromee nosTopeHue

Ponb pu3nku 1 acTPOHOMUHN B 3KOHOMHYECKON, TEXHOJOTHYECKON, COLMAIbHON 1 3THYECKON cdepax
IeSATeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHOI HAyYHOH KapTHHE MHpPA, POIIb
¢busmueckoi Teopuu B GOPMHUPOBAHUU TIPEIACTABICHUN O (PH3UUECKON KapTUHE MHUpPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOWmEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUH O NPUpPOAE.
MexnpeameTHbIe CBSI3H

Uzyuenue kypca puznku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C YIETOM COAEPIKATENbHBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMUH, reorpadpui ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nousimusi, CBI3aHHBIE C U3YYEHUEM METOJ0OB HAYYHOT'O TIO3HAHUS: SIBJICHHE,
HAy4HbBIN (aKT, TUIOTE3a, PU3NUIECcKasi BEJIMYNHA, 3aKOH, Teopust, HaOJIIOAeHIe, YKCIIePUMEHT,
MOJIEJIMPOBaHHE, MOAIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CHCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKLMU Ha OCU
KOOpAMHAT, CJIOXKEHUe BEKTOPOB, MIPOU3BOJHBIE 3JIEMEHTAPHBIX byHKIMIA, MpU3HAKU
noo0us TPEYTrOJIbHUKOB, ONPeeNIeHNne TUIOIIAIN TUIOCKUX (Uryp u o0bpéma Tet.

buonoeus: s3nexTpudeckue sBISHUS B )KUBOH npupozne, KonedaTenbHble IBUKEHUS B JKUBOU MPHUPOJE,
ONTHUYECKHUE SIBJICHUSI B )KUBOI MpUpOe, AeHCTBIE paAuallui Ha )KUBbIE OPraHU3MBbI.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KPUCTAJJIM4ecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHUs KPUCTAIUINIECKOHN PEIIETKH, CIIEKTPATIbHBIN aHAIN3.



leoepachus: marHuTHBIE TONMIOCA 3€MITH, 3aJI€KH MATHUTHBIX PyI, (OTOCHEMKA 36MHOM MOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonoeusn: NUHUM  BNIEKTpoOINepenad, T[eHepaTop IMEepPeMEHHOIO TOKa, JJIeKTPOABUIATENb,
UHIYKLMOHHAs TIeub, paaap, paAuONpPUEMHIK, TEJIEBH30p, aHTeHHa, Tenedon, CBY-neub, mpoeKIMOHHBIN
anmapart, BOJIOKOHHAsI ONITHKA, COJIHeUHas1 OaTapes.

INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne yueOHOoro mpenmera «®@uszmka» Ha ypoBHe cpeaHero oOmero oOpasoBaHwus (0a30BBIMA
ypOBeHb) JOJI’)KHO O6eCHeLII/ITb AOCTHXKEHUEC CICAYIOIUX JIMYHOCTHBIX, MCTAMPECAMETHBIX U MPECAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJBbTATHI
JIMYHOCTHBIE pPe3yIbTaThl OCBOECHUS yueOHOro npeamera « Pu3nkay ITOJKHBI OTPasKaTh TOTOBHOCTD U
CHOCOOHOCTh O0YHAKOIIUXCsl PYKOBOICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH IO3ULMEH JUYHOCTH,
CHCTEMOW LEHHOCTHBIX OpHEHTALMWH, TO3UTHBHBIX BHYTPEHHUX YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAOULMOHHBIM IIEHHOCTSIM POCCHHCKOro OOINeCTBa, pAaCUIMPEHHE >KU3HEHHOTO OINbITAa M OMbITa
NEesITEeNIbHOCTH B ITPOLIECCE pPeau3alii OCHOBHBIX HaIllpaBJIeHUH BOCIIUTATENbHON 1€ATE€IbHOCTH, B TOM UHCJIe
B YaCTH:
1) rpaskaaHCKOro BOCIUTAHUS:
cpOpMHPOBAHHOCTD IPAKAAHCKOHN MO3ULIUH 00YUAIOIIEerocs: KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA
poccmiickoro  ofmiecTBa, MPUHATHE  TPATUIMOHHBIX  OOINEYENIOBEYECKHX  TIYMAHHCTUYECKHX U
JIE€MOKPAaTUYEeCKUX LIEHHOCTEH;,  TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax
rpakIaHCKOro Oo0IIEecTBa, y4acTBOBATh B
CaMOYIIpaBJIEHUH B OOpa3oBaTeNbHONW OpraHM3alM{; YMEHHE B3aUMOIEHCTBOBaTh C COLHMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX QPYHKIHSMH U
Ha3Ha4deHHeM; TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM
NesTeNIbHOCTH, 2) NAaTPUOTHYECKOr0 BOCIIUTAHUSI:
c(pOpMHPOBAHHOCTb POCCHICKOH IPpakNaHCKOW WACHTUYHOCTH, MATPUOTU3MA,
LIEHHOCTHOE OTHOLIEHHE K TOCY1apCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUNCKUX YUEHBIX B
obnactu GU3NKU U TEXHUKHU,
3) AYXOBHO-HPABCTBEHHOr0 BOCHHUTAHHS: C(POPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHUS;
CHOCOOHOCTh OLIEHUBATH CUTYALIUIO U MPUHUMATh OCO3HAHHBIC PELICHUs, OPHEHTHPYSCh HAa
MOpaJlbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B AEITEIbHOCTH YUEHOIO;, OCO3HAHUE JINYHOTO
BKJIQZla B IOCTPOEHHE YCTOWYMBOro Oynymero, 4) 3CTeTHYECKOro BOCIHTAHHUSI: 3CTETHYECKOE
OTHOLIEHHE K MUPY, BKJIFOHasi 3CTETUKY Hay4HOrO TBOPYECTBA, PHUCYLIEro
busnveckoii Hayke;
5) TPYAOBOI0 BOCIIUTAHMSA: UHTEPEC K PA3IUYHBIM chepaM MpodecCHOHATPHON AEATENbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PM3UKON M TEXHHMKOH, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP Oymymieit
npodeccun 1 peaTn30BbIBaTh COOCTBEHHBIE KM3HEHHbIE TUIAHBL;
TOTOBHOCTD U CITIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHUIO B 00IACTH (PM3UKH HA MPOTSKEHUN

BCEH KU3HU,



6) JKOJIOTHYECKOro0 BOCIHUTAHUS: CHOPMHUPOBAHHOCTb SKOJOTHMUYECKON KYJBTYPbI, OCO3HAHNE
r7100aJIbHOTO XapaKTepa SKOJIOTHIECKIX

npolyieM; TUTAHUPOBAHKE U OCYINECTBJICHHE NEHCTBUH B OKpPYIKAIOIIEH cpeie Ha OCHOBE 3HAHMS LIEJIeH

yCTOfI‘{PIBOFO paSBI/ITI/Iﬂ ‘{eHOBe‘{eCTBa; pach/IpeHI/Ie OIIbITA ACATCIIBHOCTHU BKOHOFHHGCKOﬁ HaHpaBJ'IeHHOCTI/I
Ha OCHOBE UMEIINUXCS 3HAHUNU

1o $pu3nKe;
7) HeHHOCTH HAYYHOr0 MO3HAHHUA: CQOPMUPOBAHHOCTb  MHUPOBO33PEHHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

(I)I/ISHHGCKOP'I HAayKH, OCO3HAHUEC HEHHOCTHU Hay‘{HOfI ACATECIIbHOCTU, TOTOBHOCTD B IPOLECCCEC U3YUCHUA (I)I/ISI/IKI/I

OCYULIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENILCKYIO A€ATENbHOCTh MHANBUIYAIbHO U B IPYIIIIE.
METANPEAMETHBIE PE3YJIBbTATHI

ITo3HaBaTenbHbIE YHHBepcaJbHbIe yueOHbIe AelicTBusi bazoBbie
JIOTHYECKHE NeHCTBHSA:
CaMOCTOSITENIbHO (hOPMYJIUPOBaTh M aKTyaJIM3HPOBATh NMpPoOJIEeMy, pacCMaTpHUBATh €€ BCECTOPOHHE,
ONpENEeNsaTh LEeIU NEATEeIbHOCTH, 3a0aBaTh MapamMeTpbl U KPUTEPUM HX MOCTHXKEHUsS, BBIABIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPHBAEMBIX (PU3NUECKUX SIBICHHSIX; pa3pabaThIBaTh IUIAH
peteHust mpobyeMbl ¢ yUETOM aHATTN3a HMEIOLITIXCSI MATEPHUANIBHBIX
HEMaTepPHAIbHBIX PECYPCOB, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LeJIsIM, OLICHUBATh
PUCKH TOCTEACTBUH AEATENBHOCTH, KOOPAWHUPOBATH W BBINOJHATH PaboTy B YCIOBHSAX PEAJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJECHUCTBUS, pPAa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU  PELICHUU
YKU3HEHHBIX TTPOo0IeM.
ba3osrlie uccienoBare/ibCKue A¢HCTBHS

BJIaZIeTh HAYYHOI TEPMHUHOJIOTHEH, KIIFOYEBbIMH MMOHATHSIMU M METOaMH (PU3UUECKON HAYKH; BIAAETh
HAaBBIKAMH Y4€OHO-HUCCIIeIOBATEIBCKON U MMPOCKTHOM AESITEIBHOCTH B 00J1aCTH (PU3MKH, CLIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METOAOB PELISHHUS 3a1a4 (PU3HUECKOrO CONEPIKAHUS,
NPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHMUS, BJIAAETh  BHIAMHU AesITeIbHOCTH o
NOJYyYEHHIO  HOBOTO 3HAHUS, ero  HMHTEepIpeTaLHH,
npeoOpa3OoBaHUI0 M TPUMEHEHHIO B PA3JIMYHBIX YUeOHBIX CUTYALMsAX, B TOM YHCIIE MPU CO3JaHUU Y4eOHBIX
NPOEKTOB B 00jacTd (DU3MKH, BBIABIATH MPUYMHHO-CJICACTBEHHBbIE CBA3M M aKTyaJHU3UPOBATH 3a1ady,
BBIZIBUIaTh TUIOTE3Y €€ PELICHHUs], HAXOAUTh apTYMEHTBI JIsl JOKa3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh
napaMeTpbl M KPUTEPUH PELICHHs, aHAJIU3UPOBATH MOJYYEHHbIE B XOJE PELICHHs 3aa4dil Pe3yJbTaThl,
KPUTHYECKH OLIEHHBATD UX
IOCTOBEPHOCTb, MPOrHO3MPOBATh M3MEHEHHE B HOBBIX YCJIOBHSIX, CTABUTh U (POPMYJIHPOBATH COOCTBEHHbIE

3a71a4u B 00pa3oBaTeNIbHOMN e TeIbHOCTH, B TOM YHCJIe TIPU
U3y4eHUH (PU3UKH, [aBaTh OLIEHKY HOBBIM CHTYALMsIM, OLIEHHBATH

npUOOPETEHHBIN OIIBIT;

yMETb MEPEHOCHTDb 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 00I1acTh

JKU3HEAEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHHS M3 Pa3HbIX MPEIMETHBIX

obnacteli, BbIABUraTh HOBbIE HICH, MPEIIAraTh OPUTHHAIBHBIC MOXObI H PELICHUS,

CTaBUTh MPOOJIEMBbI U 33a4H, TOMYCKAIOLIHE AIbTePHATUBHbIE PELIESHUSL.

Pa6ora ¢ undopmanueii:



BJIAJETh HABBIKAMH IOJy4eHHUs] WHPOpMAMH (PU3HMUECKOrO COAEPXKaHUS W3 HCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITENIbHO OCYINECTBJIATh MOUCK, aHAJN3, CHCTEMATH3aLUI0 U UHTEPIPETALNI0 HHPOPMALUU
Pa3NIUYHBIX BUAOB U (POPM NPEACTABICHHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIHH,

UCTIOJIb30BAaTh CPEeNCcTBa WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIISHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3ALMOHHBIX 3a/1a4 ¢ COOMIoAeHeM TpeOOBaHUN SPTOHOMMUKH,
TeXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHHs, TPAaBOBBIX UM OTHYECKUX HOPM, HOPM
WH(POPMALMOHHON 0€30MaCHOCTH, CO37aBaTh TEKCThl (PU3MUYECKOTO COAEPIKAHUS B Pa3IMYHBIX (popMmarax
y4ETOM Ha3HAYECHUS

WH(POPMALIMHN U [EJICBOU ayTUTOPUH, BEIOUPAsi ONTUMANIbHYIO (OPMY MPEACTABICHUS U BU3yaJTU3aLIUU.

KommyHukaTHBHBIE YHHBepcAJIbHbIe YieOHble JeHCTBHS:
OCYIIECTBIIATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHE-yPOUHOM AESITEIBHOCTH; PACIIO3HABATD
NPEATNOCHIUIKH KOHQIMKTHBIX CUTyallui U CMATYaTh KOH(JIMKTHI, pa3BEPHYTO U JIOTHYHO
W3J1araTb CBOI TOUYKY 3PEHHMSI C HCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB; IOHUMATh U
UCIIOJIB30BATh MPEHUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHOH paboOTHI;
BBIOMPATH TEMATHKY U METOIIbI COBMECTHBIX JEHCTBUH C yU€TOM OOIINUX UHTEPECOB U BO3MOYKHOCTEH

KOKIOr0 4JIeHa KOJUIEKTHUBA, MPUHUMATh LEJIH COBMECTHOW MEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATH AEHUCTBUSA MO €€ JOCTHKEHUIO. COCTABJIATh IJIAH ACHCTBUN, PAaCIPEAENSITh POJIU C YUETOM
MHEHHUI yYaCTHUKOB, O0OCYKIaTh PE3yJIbTaThl COBMECTHON palOThI, OLIEHWBATh KA4€CTBO CBOETO BKJIAAA U
KaXKI0T0 YUYaCTHUKA KOMAaH/IbI B OOIIHIA Pe3yJIbTaT 1O

pa3pabOTaHHBIM KPHUTEPHsM, IpeajiaraTb HOBBIE IPOEKTHI, OLIGHUBATH HIEH C TMO3ULHMH HOBU3HBI,
OPUT'MHAJIBHOCTH, PAKTHYECKOU
3HAYUMOCTH, OCYIIECTBJATh NO3UTUBHOE CTPATErNYECKOE NOBENCHUE B PA3JINYHBIX CUTYALUsAX, IPOSBIIATh

TBOPUYECTBO U BOOOpaskeHUe, ObITh HHULIUATHBHBIM.

PerynsiTuBHbIe yHUBepcaJibHbIe yueOHbIe aAeiicTBust CamMoopraHusamnus:
CaMOCTOSITENIbHO OCYINECTBIISATh TO3HABATENBbHYIO AESITEIbHOCTh B 001aCTH (PU3UKU M aCTPOHOMHUH,

BBIABJISATH MTPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;, CAMOCTOSITEIbHO COCTABIIATD TUIAH
peLIeHHsI PACYETHBIX M KAYECTBEHHBIX 33714, TUIaH BBIOJHEHUS

NPAaKTUYECKOH pPadOoTHI ¢ YYETOM UMEIOIIUXCA PECypPCcOB, COOCTBEHHBIX BO3MOXHOCTEH W NMPENNOYTEHUH,
JaBaTh OLEHKY HOBBIM CUTYAaLUsIM,

PacCLINPATh pAaMKH Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH,

IenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTb 3a PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULIH B 001aCTH (PU3HKH, TOCTOSTHHO
NIOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:
JaBaTh OLEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE

pe3yJbTaTOB LEJsIM, BJAJeTh HABbIKAMH IMO3HABATEIBHONW pe(ieKCHH Kak OCO3HAHUS COBEPIIASMBIX
IeUCTBUI U

MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, HCIIOJIb30BATH MPUEMBbI
peduiekcuu 151 OLEHKU CUTYaLlMHU, BRIOOpPA BEPHOTO PELISHMS], YMETh OLICHUBATh
PUCKH U CBOCBPEMEHHO MPUHUMATD PELICHUS 10 UX CHHUKEHHIO, MPUHUMATh MOTHBBI

U apTyMEHTBI APYTUX MPU aHATU3E PE3yJIbTaTOB AeSTEIbHOCTH, MPUHUMATD Ce0sl,



MOHMMAasi CBOW HEOCTATKH M JOCTOMHCTBA, MPUHUMATh MOTHUBBI H apTyMEHTBI IPYTUX
MIPY aHAJIM3E PE3YJIbTATOB ACATEIbHOCTH, MPHU3HABATH CBOE MPABO M MPABO JPYTHX HA
OLIMOKHU.

B mpornecce mOCTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTrPaMMbl MO (PH3HKE Ui YPOBHS
cpenHero obmero o0Opa3oBaHus y OOYYarOIIMXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIA WHTEJJIEKT,
npeanonararomui copMUpPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIETD
HANpaBJICHUS Pa3BUTUS COOCTBEHHOW SMOLMOHAIBHOW  cdepbl, ObITh yBepeHHBIM B  cele;
CaMOpEryJMPOBAHUS, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, yYMEHHE MPHHUMATh OTBETCTBEHHOCTb 3a CBOE
NOBEICHHUE, CIIOCOOHOCTh aaNnTHPOBATHCA K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISITH THOKOCTH, OBbITH
OTKPBITHIM HOBOMY, BHYTPEHHEH MOTHBALIMH, BKJIIOYAKOLICH CTPEMIICHHE K JOCTHXKEHHIO LS U YCIeXy,
OINTHMH3M,

UHULUATUBHOCTh, YMEHHE IEHCTBOBATb HCXOMAS M3 CBOMX BO3MOJKHOCTEH, OMIIATHUH, BKIOYAOLICH

CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTBIBATD €TI0
IPU OCYIIECTBJIEHUH OOLIEHMs, CIIOCOOHOCTh K COYYBCTBHIO M COMNEPEKHUBAHUIO; COLMAIBHBIX HABBIKOB,

BKJIFOYAOIUX CIIOCOOHOCTD BBICTPANBATH OTHOIIEHHS C IPYTHMH JIFOIbMH,

3a00TUTBCS, IPOSBIISITh HHTEPEC U pa3peraTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenus B 10 kyiacce mpeaMeTHble Pe3ysbTaThl HA 0A30BOM YpPOBHE IOJUKHBI OTPaXKaTh

cpOpMHUPOBAHHOCTD Y OOYYAIOLIMXCS] YMEHHIA:
JI€MOHCTPUPOBATH HA MPUMEPAX PoJib U MeCTO HU3UKH B HOPMHUPOBAHHN COBPEMEHHOW HAay4HOMH

KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOI TEXHHKH M TEXHOJIOTHIA, B MPAKTUUECKON NEeSTeIbHOCTH JIFOIEH;
YUYUTBIBATH FPAHMLIbI MPUMEHEHUS U3YUSHHBIX (PU3UUECKHX MOJENei: MaTepralibHas TOUKa, HHEPLHAIbHAs
CHCTeMa OTCYETA, a0COMOTHO TBEPAOE TEJIO, UICANbHBIN ra3, MOJEJH CTPOSHHUS [a30B, KUAKOCTEN U TBEPABIX
TeJI, TOYSUHBIH SJICKTPUUECKHIA 3apsif MPU PeLieHnH QU3NIECKUX 3a/1a4; PAaCO3HABATh (U3NUECKHUE SIBICHHSI
(nmporecchl) 1 OOBSICHATD UX HA OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMHETHYECKOH TEOPHU CTPOSHHS
BEILECTBA U HJIEKTPOIUHAMHUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHHE, CBOOOHOE
MaJicHUe TeJ, JABWKEHUE IO OKPYKHOCTH, WHepuws, B3aumoneincTeue Ten, auddysus, OpOyHOBCKOE
IBIJKEHUE, CTPOEHHE JKUAKOCTEH U TBEPABIX TeJ, U3MEeHeHHe 00béMa Tell MPU HarpeBaHUH (OXJIaXKICHUN),
TEIIOBOE PABHOBECHE, HCMApeHHe, KOHICHCALMs, IUIABJICHWE, KPUCTAIM3ALMs, KHUIICHUE, BJIaKHOCTD
BO31yXa, MMOBBIIICHNE AABJCHHUS ra3a MPU ero HarpeBaHWU B 3aKPBITOM COCYZE, CBSA3b MEKIY MapameTpamMu
COCTOSIHMSI Ta3a B M30IPOLIECCax, dJIEKTPU3ALMS TeJ, B3AUMOICHCTBIE 3apsI0B; OMUChIBATH MEXAHHYECKOE
IBIDKEHUE, UCTIONb3ysl (PU3UUECKHe BEUYMHBI. KOOPAWHATA, MyTh, MEpeMelleHne, CKOPOCTh, YCKOPEHHUE,
Macca Tejia, CHJla, UMITYJIbC TeJla, KHHEeTHYeCKash YHePrusi, MOTeHIHaIbHAs YHePrHsl, MeXaHu4deckas padora,
MEXaHUYeCKasi MOIIHOCTb, NPU OMHCAHUHM MPABHUJILHO TPAKTOBATH (PUSHUECKHI CMBIC] HCIOJB3YEeMbIX
BEJINUMH, X 0003HAYECHHUS U €IUHHLIbI, HAXOIUTb (POPMYJIbL, CBA3BIBAIOLINE NAHHYIO (PU3NIECKYIO BEIUUNHY
C IPYT'MMH BEJIMYMHAMU; OTMHMCHIBATh M3Y4YE€HHbIC TETJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHHS, UCTIONb3YsI
busnyeckne
BEJIMUMHBI. JABJICHUE Tra3a, TeMIIepaTypa, CPEAHss KHHETHYEeCKash JHEePrusi XaOTHYECKOTO [BHIKEHHS
MOJIEKYJI, CpEIHEKBAAPATHYHAsI CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOThI, BHYTPEHHsIs Heprusi, paboTa rasa,
KO3(Q(PULMEHT TMOJNIE3HOrO EWCTBHS TEIUIOBOTO [BUIATENs, NPU OINHMCAHWU MPABHJIBHO TPaKTOBATh
(pU3MUECKHl CMBICT HCIONb3YeMbIX BEJIMYMH, HX OOO3HAUYEHHs M EAMHULIbI, HaXOOUTh (OPMYJIbL,
CBSI3BIBAIOINME AaHHYIO (PU3UUECKYI0 BEJMYMHY C JPYTMMH BeIWYHMHAM, OIKCHIBATb H3Y4YEeHHbIC
3JIEKTPUYECKHE CBOICTBA BEIIECTBA M HJICKTPHUECKHUE SBJICHHS (TIPOLIECCHI),



UCTIONB3YS] (PU3MYECKUE BENUYHMHBI. 3JIEKTPHUECKUH 3apsf, JJIEKTPHUYECKOE IOJIe, HAPSKEHHOCTD IO,
NOTEHIMAJ, PAa3HOCTh NOTEHIHAJOB, NP ONHCAHUU TMPABHJIBHO TPAKTOBATh (U3MUYECKUI CMBICIH
UCTIONB3YEMBIX BEJIIMYHMH, WX OOO3HAYEHUs U EOMHULBL, YKa3bBaTh (POPMYJIBL, CBSI3BIBAIOLINE JAHHYIO
($U3NYECKYI0 BENUYUHY C APYTUMH BEIMYMHAMHE, AHAJTU3UPOBATh (PU3NYECKHE MPOLECCHl U SIBICHMS,
UCTIONB3YS (PU3UUECKHUE 3aKOHBI M TPHHLIUIIBL

3aKOH BceMupHOro Tsarotenus, 1, 11 u 1l 3akons! HeroTOHA, 3aK0H COXpaHEHUsI MEXaHUYECKOW SHEPTUH, 3aKOH
COXPaHEHUsT UMITYJbCa, MPUHLMUI CYNEPHO3ULMM CHJI, NPUHLUI PAaBHONPABUs HHEPLMATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUs BELECTBA, Ia30Bbl€ 3aKOHBI, CBA3b CPEIHEN
KUHETUYECKOW SHEPTUU TEIJIOBOTO IBMKCHHSI MOJIEKYJ ¢ aOCONIOTHOH TeMIepaTypoil, MepBbIil 3aKOH
TEPMOAUHAMUKH, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpu 5TOM pasiandarth
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTeMAaTHYeCKOE BBIPAKEHUE M YCJIOBUS (TpaHUIbL, 00JacTH)
NPUMEHIUMOCTH; OOBSCHSITh OCHOBHBIE MPUHLUIIBI AEHCTBUS MALIHMH, TPHOOPOB M TEXHUUECKUX YCTPONCTB,;
pasnu4arb

yCIOBHS HMX O€30MacHOr0 HCMHOJb30BAHUS B TIOBCEIHEBHOW JXU3HH,  BBIMOJHATH 3KCHEPUMEHTHI I10
UCCIIENIOBAHMIO (PU3MUECKUX SIBICHUN U MPOLIECCOB C MCIIOJNB30BAHUEM NPSIMBIX M KOCBEHHBIX U3MEPEHU,
npu 3ToM (HOPMYIHPOBATH MPOoOIIeMy/3a1ady 1 TUIIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
NPEJIOKEHHOTO 000PYIOBaHMS, MPOBOAUTH OMBIT U (POPMYJIMPOBATh BBIBOIBI, OCYLIECTBISThH MPSMBIE H
KOCBEHHBIE U3MEPEHUs (PU3NIECKUX BEITHMYUUH, ITPH 3TOM BBIOMPATH
ONTUMAJIbHBIN CITOCOO M3MEPEHHsI M UCTIONB30BaTh U3BECTHBIE METOABI OLICHKH IOTPEIIHOCTEN U3MEPEHUIT;

UCCIIEIOBATh 3aBHCUMOCTH MEKAY (PH3UUECKUMU BETMUYNHAMH C UCIIOJIb30BAHHEM TPSIMBIX
U3MEPEHU, IPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAThl MOJYYEHHOH 3aBHCUMOCTH
¢usnyeckux BeIMYUH B BHUAE TAOMUI W rpaduKOB, AENaTh BBIBOABI MO PE3yJIbTaTaM HCCIEIOBAHMS,
cobmroaTh npasmita 0€30MacHOro TPy/Aa MPH NPOBEASHNUH UCCISOBAHUI B paMKax y4eOHOro
SKCIIEPUMEHTA, YIeOHO-HCCIE0BATEIbCKON U MPOSKTHON AESITEIbHOCTH C UCIIONIb30BAHHEM H3MEPHUTEIbHBIX
ycTpoiicTB U 1abopaTopHOro OOOPYNOBAaHUS, peIlaTh PAcUETHBIE 3alaud C SIBHO 3aJaHHOHN (usndeckoi
MOJIEJNIBIO, MCIIONB3Ysl (PU3MUECKHe 3aKOHBbI M MPUHLMIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3aa4l BHIOMPAThH
($U3NIECKYI0 MOAENb, BBIIEIATh (PU3NUECKHE BEIUYMHbI U (OPMYJbI, HEOOXOIUMBIE IUIA €€ perleHHs,
NPOBOIUTH PAcuéThl W OLEHUBATH PEANBbHOCTH IMOJYYEHHOTO 3HA4YECHUs (PU3NYECKOH BEIMYHHBI, PEIIaTh
Ka4eCTBEHHBIE 3a/1a4H; BBICTPANBATD JIOTHYECKH HEMPOTUBOPEUHMBYIO IIETIOUKY PACCYKACHUH
C OMOPOH Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3HUECKHe SBJICHUS, UCIOIB30BATh MPH PEIICHUH

yueOHBIX 3371a4 COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH AJIsI
NOUCKA, CTPYKTYPHPOBAHHUS, HWHTEPIPETALIMM W TPEACTABICHUS Yy4eOHOH W HAy4YHO-TIOMYJISIPHOHN
uHpOpPMALIUY, TONYyYEHHOH U3 pPAa3JIMYHbIX HCTOYHUKOB, KPUTHYECKH AaHATU3UPOBATH IOJIYyHaeMYIO
UH(POPMALIMIO; TPUBOAUTH MPUMEPHI BKJIAZa POCCHHCKUX M 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE
HAyKH,
OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIEr0 MHpa, B PAa3BUTHE TEXHUKH M TEXHOJOTHH, HCIONb30BATh
TEOPETHUYECKIE 3HAHMSI 1O (PU3UKE B MOBCEAHEBHOM KU3HH AJIst 0OecreueHus1 0e30MacHOCTH PU OOpaIieHNH
¢ mpubopamMMm W TEXHHYECKHMH YCTPOHCTBAMHM, JUIsI COXPAHEHHs 3H0POBbS M COONIOACHHS HOPM
SKOJIOTUYECKOrO TMOBENEHUs] B OKPYXKAKOILIEH cpene; paboTaTe B TPyNNe C BBIIOJHEHUEM pPa3JIMYHBIX
COLIMAJIbHBIX POJIEH, TUIAHUPOBATh PadOTy IPYIIIEL, PALTMOHAIBHO PacIIpenessaTh 00S3aHHOCTH U TUTAHUPOBATh
IeSATebHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aA€KBATHO OLIEHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB I'PYIIIIBI
B peIIeHNEe PAacCMaTPUBAEMON IPOOIIEMBL.

K konmy obyuenust B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa’kaTh
cpOPMHUPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!



JEMOHCTPUPOBATh Ha MPHMEPax Pojb M MECTO (PHM3MKU B (OPMUPOBAHMU COBPEMEHHOH HAy4HOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH U TEXHOJOTHH, B MPAKTHYECKON NEATEIbHOCTH JIFOICH,
LIEJIOCTHOCTb M €AMHCTBO (PU3MUECKON KapTHHBI MUPA,

YUUTBIBATh TPAHHULBl NMPUMEHEHHS H3YYEHHBIX (U3MYECKHX MOJENeH: TOUYEUHBIH SJIEKTPUYECKUI
3apsif, JIyd CBeTa, TOUCYHBIH UCTOYHHMK CBETA, SAEPHAst MOJENb aTOMa, HYKJIOHHAs MOZAENb aTOMHOTO siipa
npu pelmeHnd (U3MYeCKUX 3ajad; pPacro3HaBaTh (PU3MUECKUE SIBIEHUS (TPOLIECCH) M OOBACHATH MX HA
OCHOBE 3aKOHOB 3JIEKTPOAWHAMHUKH M KBAaHTOBOW (DM3MKH: 3JEKTPUUECKAss MPOBOAMMOCTH, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MArHUTHOE JEWCTBHS TOKA, B3aUMOJEHCTBME MAarHMTOB, SJEKTPOMATHHTHAsS
UHIYKLHS, TeHCTBIE MAarHUTHOTO IOJIS HA TIPOBOAHMK C TOKOM M ABFDKYLIMHCS 3apsf, 3JIEKTPOMArHUTHBIE
KosieOaHus ¥ BOJIHBL, NMPSAMOJIMHEHHOE PacpoOCTPaHEHNE CBETa, OTPAKEHHE, IPEIIOMIICHHE, HHTEp(epeHLus,
audpakius U NOJSIpU3aIHs CBETa, JUCTIepCHsi cBeTa, (hoTodnekrpudeckuii apdext (poroaddexr), cBeToBOE
JaBJieHHe, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aToMa BOJOPOIA, €CTECTBEHHAas U HMCKYCCTBEHHAs
PaaTMOaKTUBHOCTD;, ONHCHIBATh N3yUYEHHBIE CBOWCTBA BEINECTBA (SJEKTPUUECKHE, MArHUTHBIE, ONTUYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEI) M JEKTPOMATHUTHBIE SIBJICHUS (TPOLIECCHI), UCIIONb3Ys
¢dusnyeckne BEIMYUHBL JIEKTPUYECKUNA 3apsii, CHJIa TOKA, HJIEKTPUYECKOE HAMPSIKEHUE, JIEKTPUUECKOe
COIPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIDKYIIAs CHia, paboTa TOKA, MHAYKLHMS MAarHUTHOTO
noJisi, cuna Ammnepa, cuia JlopeHa, HHAYKTUBHOCTb KATYIIKH, 3HEPTUsS 3JIEKTPHYECKOrO0 U MAarHUTHOTO
NoJieH, mepuoj M 4actora KojebaHwii B KonebaTelbHOM KOHTYpeE, 3apsii W CHJla TOKa B IIpoLecce
rapMOHUYECKUX 3JIEKTPOMATHUTHBIX KOeOaHui, (POKyCHOE pacCTOSIHME M ONTHYECKasl CHJIA JIMH3bIL, TPU
OTHCAHWH MPABHIIBHO TPAKTOBATH PH3UUECKUI CMBICI UCIIOIB3YEMbIX BEIUYHH, UX 0003HAYEHUS U €THHHULIBL,
yKa3bIBaTh (POPMYJIBbI, CBSI3bIBAIOIINE AAHHYIO (PU3NIECKYIO BEIMUHUHY C IPYTHMMHU BETUUYUHAMM, OMHCHIBATH
U3yUYCHHBIE KBAHTOBbIC SIBJIEHHS M MPOLECCH, HCMONb3ysd (HU3MUECKHe BEJIUYHHBI. CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, AJTMHA BOJIHBI M YACTOTA CBETA, YHEPTHUS I IMITYJIbC (POTOHA, TIEPUO MOy PacIaja,
SHEPrHsl CBA3M aTOMHBIX SiAEP, MPHU OMHUCAHUH MPABHIBHO TPAKTOBATH (PU3NYECKHUIA CMBICI UCIOIb3yEMBIX
BEJINYHH, UX 0003HAYESHHS U €UHHLIBIL, YKA3bIBATH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO PU3NIECKYIO BETHUNHY
C JIPYrMMH BEJIMYMHAMH, BBIUUCIATH 3HAYeHHE (U3NYECKOH BEIMYUHBI, AHAIM3UPOBATH (Pr3HUecKue
NPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3MUECKHe 3aKOHBI U MPUHLUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEI0BATEIBHOTO
Y NMapajuIeJIbHOTO COEIMHEHUs TPOBOJHUKOB, 3aKOH Jlxoynsa— JIeHna, 3aK0H 3JIEKTPOMarHuTHON UHAYKLIWUH,
3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHs CBETA, 3aKOHBI OTPAXKEHHsI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHHe DiHIITeiHA 10151 hoTo3(PdexTa, 3aKOH COXpaHEHUsI SHEPTHH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH
COXpPaHEHHsI JJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHMs MAacCOBOTO YHWCHA, MOCTyiaTel bopa, 3akoH
PaTMOAKTUBHOTO pacraja, MpPH 3TOM Pa3jfyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHHE U YCIOBHS (TPaHULbI, 00JACTH) MPUMEHUMOCTH, ONPENeNATh HAPABICHNE BEKTOPAa HHAYKLIUU
MarHUTHOTO TOJISI TPOBOJHHUKA C TOKOM, CUJIBI AMIiepa
u cuibl JIopeHna, CTpOUTh M ONMUCHIBATh M300pakeHUE, CO3/1aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOW JIMH3OI;

BBIMOJIHATD SKCIIEPUMEHTBI 110 UCCIIEOBAHNIO (PU3NIECKUX SIBICHUI 1 IPOLIECCOB C HCIIOJIb30BAHHEM
NpPsSMBIX U KOCBEHHBIX M3MEPEHMI: MpH 3TOM (PopMysnnpoBaTh mpobieMy/3agady W THUNOTE3y y4eOHOro
SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS, POBOIUTH OIBIT U (POPMYIHPOBATH
BBIBOZIBI, OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHUS (PU3NIECKUX BEIMYNH, ITPH STOM BBIOUPATh
ONTUMAJIbHBIN CITOCO0 M3MEPEHHsI M UCTIONB30BaTh U3BECTHBIE METOABI OLICHKH IOTPEIIHOCTEN N3MEPEHUIT;
HCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HUCIONB30BAHHEM MPAMBIX H3MEPEHH: NPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJIbTAThI MOJYYEHHOH 3aBHCUMOCTH (PU3MUYECKUX BEJIUYHH B
BUzie TaOML U rpaduKOB, AETaTh BBIBOIBI IO PE3yJIbTaTaM HCCIIEAOBAHMS, COOMOIATh MpaBuia 6€301macHOro
TPyZAa MpH NMPOBEACHUU UCCIENOBAHUN B paMKax y4eOHOro SKCIEpUMEHTa, yueOHO-MCCIeN0BATENbCKONH U
MPOEKTHOH IEeATENbHOCTH C HCIOJIB30BAHIEM N3MEPHUTENbHBIX YCTPOHCTB U J1a00OpaTopHOro 000pyIOBaHMS,
pemarb pacuéTHble 3aa4l C SIBHO 3aJaHHON (PU3MUECKONW MOIENbIO0, MCHOJb3ysd (PU3MUECKUE 3aKOHBI U
NPUHLUIB, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aud BBIOMPATh (PU3UUECKYI0O MOJENb, BBIACISATH (PU3NUECKHE



BEJMYMHBI U (OPMYJIbI, HEOOXOOUMBIE ISl €€ PEIleHUs], MPOBOAUTh PACUYEThl M OLEHMBATH PEATBHOCTH
MOJIYY€HHOTO 3HaUeHUs1 (PU3NUYECKON BEMYHMHBI, PELIaTh KAUeCTBEHHBIC 3a/1a4M: BBICTPAUBATH JIOTUYECKU
HETPOTHUBOPEUUBYIO LIETIOUKY PacCy KACHUN
C OMOpPOH Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBICHHS, HCIIONb30BaTh MPH PELICHUN
yueOHBIX 3a7ad COBpPeMEHHbIe HH()OPMALMOHHBIE TEXHOJOTMM MJIsl TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIpPETalid M TPEACTaBICHUS YyUeOHOH W Hay4yHO-TIOMyJSIPHOH HH(POpPMAMH, TOJYYEHHOH U3
Pa3NIUYHBIX MCTOYHUKOB, KPUTHYECKH aHAIM3MPOBATH MONTYyYaeMy HH()OpPMAILUIO; OOBACHATh MPUHLHIIBI
AEeWCTBUS MALINH, TPUOOPOB U TEXHUYECKUX YCTPONUCTB, pa3nyaTh yCIOBHS
ux Oe30MacHOr0 MCHOJb30BAHUS B IOBCEIHEBHOH JKU3HH, NMPHBOAHWTH NMPUMEPHI BKJIAJa POCCHHCKUX H
3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B
OOBSICHEHHE TMPOLIECCOB OKPYKAIOIIEro MHpa, B PAa3BUTHE TEXHUKH W TEXHOJOTHI, HCIONb30BaTh
TEOPETHUYECKHE 3HAHMSI 1O (PU3UKE B MOBCEAHEBHOM KU3HH AJIsl 0OecreueHus1 0e30MacHOCTH PU OOpaIieHNH
¢ mpubopamMMm W TEXHHYECKUMH YCTPOHCTBAMHM, [UIsI COXPAHEHHs 3[0POBbS M COONIOACHHS HOPM
SKOJIOTUYECKOrO TOBENEHUs] B OKPYXKAWIIEeH cpene, padoTaTb B TPYNIE C BBIMOJHEHHEM Pa3JIUYHBIX
COLIMAJIbHBIX POJIEH, TUIAHUPOBATh PadOTy IPYIIIEL, PALTMOHAIBLHO PacIIpenesaTh 00S3aHHOCTH U TUIAHUPOBATh
IeSATEeNbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aI€KBATHO OLIEHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB IPYTIITBI
B peIIeHNe PAcCCMaTPUBAEMON IIPOOIIEMBL.



TEMATWYECKOE M/TAHNPOBAHWME 10KMAACC

KonnyectBo 4yacoB
HanmeHoBaHue

pasfgenoB n Tem

n/n KOHTpO/NbHbIE

Bcero
nporpamMmmebl
porp pa6oTbl

Paspgpen 1. pNNSNKA MW METOAbl HAYYHOTO
MO3HAHWA

®dun3mKa n MeTofbl

11 2
Hay4HOro no3HaHus
WToro no pasgeny 2
Paspen 2. MEXAHWKA
2.1 KnHemaTtnka 5
2.2 OnHamuka 7
3aKOHbl COXpaHeHMA
23 P 6 1
B MexaHuKe
WToro no pasgeny 18

Paspen 3. MONEKYNAPHAA ®UN3UNKA U
TEPMOAOVMHAMWKA

OcCHOBHI
MONEKYNSPHO-
KUHETUYECKOI
Teopum

31

3.9 OcHOBSbI 10 1
TEPMOANHAMUKN

ArperaTtHble
COCTOSIHUA
BellecTBa. da3oBble
nepexofsl

3.3

WToro no pasgeny 24

Paspgen 4. 9TIEKTPOOVMHAM UNKA

4.1 DnekTpocraTuka 10

MpakTnueckune

pa6oTbl

3NneKTpOHHble (U poBbIE

o6pasoBaTesibHble pecypcb

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bunénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MOCTOSAHHbIA
3NEeKTPUYECKMNIA TOK.

4.2 12
TOKW B pasiNyHbIX
cpepax
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWLEE KOMTMUECTBO 68

YACOB MO NMPOrPAMME

KonnyectBo 4yacos

11 KN ACC
HanmeHoBaHue
Ne n/n pasgenos U Tem

Bcero

nporpamMmmail

Paspgen 1. 9JTIEKTPOOVNHAM KA

MarHmntHoe none.

11 ONeKTpoMarHmMTHas 11
NHAYKLNSA
WToro no pasgeny 1

Paspen 2. KOJIEBAHWA U BOJTH bl

MexaHn4veckue n

2.1 3/IeKTPOMArHnTHbIEe 9
KoniebaHus
MexaHnyeckue un
2.2 3NEKTPOMarHnTHbIe 5
BOJIHbI
2.3 OnTunka 10
WToro no pasgeny 24

KOHTpO/ibHbIE

pa6oTbl

Pazgen 3. OCHOBbl CMELLMANBHOWN TEOPUW

OTHOCUTEJ/IBHOCTW

3.1 OcHoBbI 4
cneunanbHo
Teopuu

OTHOCUTENbHOCTHU

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf

3NneKTpoHHble (UM poBbLIE
ob6pa3oBaTesibHble pecypc!
MpakTnyeckue

pa6oTbl

bunénuoteka LLOK
3 https://m.edsoo.ru/7f41c9

bnénunoteka LLOK
1 https://m.edsoo.ru/7f41c9

bnénuoteka LLOK
https://m.edsoo.ru/7f41c9

bunénuoteka LLOK
https://m.edsoo.ru/7f41c9

bnénuoteka LLOK

https://m.edsoo.ru/7f41c9


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

WToro no pasgeny 4

Paspen 4. KBAHTOBAA ®N3UNKA

41 ONeMeHThI
' KBAHTOBOW OMTUKMU
4.2 CTpoeHne aTomMa 4
4.3 ATOMHOE A4p0 5
WToro no pasgeny 15

Paspen 5. 3TEM EH T bl
ACTPOHOMUWN N
ACTPODPUN3UNKMN

ONeMeHThI
51 acTpOHOMUU U 7
acTpodu3nKm
WToro no pasgeny 7

Paspen 6. ObOB LU, AKO UL EE
MOBTOPEHWME

6.1 O6obuwatouiee 4
NoBTOpPEHME

WToro no pasgeny 4

PesepBHOe BpemsA 3

OBLWEE KONMNMUECTBO 68

YACOB IO NMPOrrAMME

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41c9

bunénuoteka LLOK
https://m.edsoo.ru/7f41c9

bnénuoteka LLOK
https://m.edsoo.ru/7f41c9

bunénuoteka LLOK
https://m.edsoo.ru/7f41c9

bunénuoteka LLOK
https://m.edsoo.ru/7f41c9

YYEBHO-METOOWMNYECKOE OBECMNMEYEHWE OBPA3OBATEJ/IbBHOTO
MPOLLECCA OBA3ATE/IbHBLIE YYUEBHbBIE MATEPUANbBI ANAYYEHUWKA

» dusmka. dnektpogmHamuka, 10-11 knaccel/ Makuwes '.A., CuHakos A.3., O6LLEeCTBO C
OrpaHUYEHHON OTBETCTBEHHOCTbH «[APO®Ax»; AKUMOHEPHOe 06LiecTBO «M34aTenbCTBO

«lMpocseLyeHne»
Pasgen "MexaHuka" H.H. CoTckuii

Pasgensl "MonekynsapHaa (usmka. Tensosble aBneHUs. OCHOBbI 3/IEKTPOAUHAMUKN"

b.5. byxosues u I'.A. Makuwes


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

METOAUYECKHUE MATEPUAJIBI IJIA YUUTEJIA

1. ®wuswmka. Iloypounbie paspaborku. 10 kmacc: mocobme mist obOmeoOpa3oBsar.
opraam3anuii / FO.A. Caypos. — M.: [Ipoceemenue.

2.  ®usuka. I[loypounsie paspaborku. 10 kmacc: mocobmwe st obmeoOpa3osar.
opranusanuii: 6a3osblii u yrayon. yposuu / FO.A. Caypos. — M.: [Ipocserenue.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. EquHast  komekiusi 1U(PPOBBIX 00pa30BaTENBHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTkpbITas dusnka
http://www.physics.ru/courses/op2Spart2/design/index. htm

3. I'azeta «1 CEHTSIOPS»: MaTepuasbl o dusnke
http://1september.ru/

4. ®ectuBanb negaroruyeckux uaed « OTKpeITBIN ypok»

http://festival. I september.ru/

5. @usuka.ru http://www fizika.ru

6. KM-mxona http://www.km-school.ru/

7. DnexTpoHHbIi yueOHuK http:// www.physbook.ru/

8. Camas Gonbiuas snexkTpoHHas budimoreka Pynera. I[Tonck kHuT 1
JKYPHAJIOB

http://bookfi.org/

9. Kommbrotepras yueOHas cpena « THTep@KTHBHAS PHU3HKa»


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

